The regulation of hypoxanthine guanine phosphoribosyl transferase activity through transfer of PRPP by metabolic cooperation.
We have developed a method of relating changes in hypoxanthine guanine phosphoribosyl transferase (HGPRTase) activity to the rate of phosphoribosyl pyrophosphate (PRPP) synthesis in isolated cell lines and in co-cultures of different cell lines. Using this approach, we have determined the response of the HGPRTase activity of communication-competent and communication-incompetent cells to changes in PRPP content. The HGPRTase activity of HGPRT+ communication-competent NS cells responds to changes of their own PRPP level, as well as to changes of the PRPP level of HGPRT- cells with which they are co-cultured. In contrast, the HGPRTase activity of the HGPRT+, but communication-incompetent L929 cells responds to changes of their own PRPP content but not to changes of the PRPP content of the cocultured HGPRT- cells. These and other experiments show that PRPP is freely exchangeable between communication-competent cells and that the intracellular activity of HGPRTase in one cell can be regulated by changes in the levels of its substrate in another cell through metabolic cooperation. The results also indicate that HGPRTase normally functions at a small fraction of its total activity, and that this can be greatly increased by raising the intracellular PRPP levels. Furthermore, it is found that when communication-competent cells establish intercellular communication, they share a common pool of PRPP and of purine nucleotides. This approach can be used as the basis of a biochemical method for the quantitation of metabolic cooperation between cells.